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A System and a Method of Realizing 
Subscriber's Foreign Roaming Service through the Router 

Technical Fields 

The present invention relates to broadband telecommunication network, particularly 
relates to a system and method for realizing roaming service under this network 
architecture. 

Technical Background 

The telecommunication system mainly includes wired telecommunication system and 
wireless telecommunication system. The subscriber equipment in the wired 
telecommunication systems is commonly identified with physical lines such as cables, 
and they are corresponding to each other; if the subscriber moves from one place to 
another, it needs the network operator to provide machine -moving service, and the 
subscriber can't enjoying service anytime and anywhere. While in the wireless network, 
because wireless access is free from the harassment of physical line, the wireless 
telecommunication system such as GSM, CDMA can provide roaming service inherently 
by using equipments such as VLR/HLR. 

It is necessary to provide telecommunication service anytime and anywhere due to 
the increasing demand of communication, but if each time the subscriber moves to a new 
place, he has to use a new telephone number to access, the subscriber has to inform all of 
his relatives and friends of the new telephone number one by one, otherwise, if one wants 
to contact him, he obviously needs to get the new telephone number first. In contrast, the 
advantage brought by roaming service is self-evident: the subscriber can enjoy 
telecommunication service anywhere and anytime while only using one telephone 
number. 

Currently, the next generation network architecture with soft switch as core control 
equipment still hasn't provided roaming function, but due to the inter-connectivity of 
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broadband network, if the current location information of the subscriber can be located, it 
is possible for the subscriber in the next generation network architecture with soft switch 
as core control equipment to be able to enjoy roaming service. 

In order to realize roaming, it needs to locate the position of the soft switch control 
device the subscriber currently located in. In the present invention, it is realized by the 
route server. As a network equipment, the route server is a device for providing route 
service, and providing interface for inquiring and modifying terminal location 
information. 

China patent application No.200310112905.X discloses a method and system for 
realizing call route by employing the route server (i.e. the route serving device in this 
article), in which the soft switch control device and the route server are networked in a 
layered manner, and the route server accomplishes the call route; when the subscriber 
route changes, the soft switch control device reports location update message, the 
subscriber route information is maintained through the steps of reporting and registering; 
when cross-domain calling, the calling soft switch equipment obtains the route of the soft 
switch control device the called located in, such as IP address, by initiating an inquiry 
request toward the route server; the subscriber in a certain domain can obtain location 
information, such as the domain anyone of the subscribers in the whole network located 
in, by accessing the route server. 

It is an important problem waiting to be solved that how to realize subscriber's 
roaming service by employing the route function of the next generation network. 

Summary of the Invention 

The technical problem to be solved in this invention is how to realize subscriber's 
roaming service by employing the route function of the next generation network, and to 
provide a method and system for realizing subscriber's roaming service by route server in 
the next generation network architecture which takes soft switch as core control 
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equipment. 

In order to solve the above technical problem, the present invention provides a 
method for realizing subscriber's roaming service by route server, employed in the next 
generation network architecture which realizes cross-domain call route by route server, 
including the following steps of: 

(a) the subscriber equipment accessing to network, finding the local register server, 
sending a register request and reporting subscriber identification and authentication 
information; 

(b) the local register server judging whether the subscriber is a contracted subscriber 
of local domain, if yes, performing step (c), otherwise, performing step (g); 

(c) the local register server judging whether the authentication information is right, if 
not, refusing register, otherwise, performing the next step; 

(d) the local register server notifying the local soft switch control device to perform 
register operation; 

(e) the local register server judging whether there is roaming register information of 
the subscriber existing, if no, registering the subscriber and reporting the location update 
message to the route server and ending the registration; otherwise, notifying the register 
server of the roaming region that the subscriber has returned, and reporting the location 
update message of the subscriber to the route server, and performing the next step; 

(f) the register server of roaming region logouting the register information of this 
roaming subscriber, and reporting the location update message of the roaming subscriber 
to the route server via the soft switch control device, and ending the registration; 

(g) the register server of roaming region finding the register server of home region by 
inquiring the router server, and judging whether the authentication information is right in 
messages exchange betweent the register server of roaming region and the register server 
of home region, if not, refusing and ending the registration; otherwise, obtaining the 
service information of the roaming subscriber, and performing the next step; 
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(h) the register server of roaming region notifying the soft switch control device to 
perform register operation, allocate resource for the roaming subscriber, store the location 
information of home region and the service information of the roaming subscriber, and to 
send the register message including the location information of roaming region to the 
register server of home region; 

(i) the register server of home region notifying the soft switch control device of home 
region to register the registration, and reporting the location update message of the 
roaming subscriber to the route server, and notifying the register result to the register 
server of roaming region; 

(j) the register server of roaming region notifying the soft switch control device of 
roaming region to report the location update message of the roaming subscriber to the 
route server, and ending the registration; and 

(k) the soft switch control device of roaming region performing connection and 
service control on the roaming subscriber-related services initiated in roaming region and 
non-roaming region according to local service and inter-office service respectively. 

Further, in step (a), the protocol between the roaming equipment and the register 
server can be expanded on the basis of the existing protocol supported by terminal 
equipments (such as H248, MGIP, SIP), if only it conforms to the register process 
described in the present invention, the physical lines can employ various kinds of access 
forms, such as IP network, WLAN, to which the present invention doesn't set limitation. 

Further, in step (a), when the access point of roaming equipment has no fixed IP 
address, the register server connected by the roaming equipment needs to allocate an IP 
address for the roaming equipment. 

Further, in step (a), the roaming equipment needs to look for the register server of 
home domain, if the roaming equipment supports DHCP protocol, the register server can 
operate as HCHP server, and the roaming equipment can locate the register server of 
home domain according to the location DHCP server mechanism in DHCP protocol, 
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otherwise, it is necessary to look for the register server by the way of presetting address. 

Further, in step (a), the subscriber identification refers to telephone number which 
can locate the subscriber uniquely, or the uniform resource identification (URI); the 
report information can be carried and reported by the roaming equipment automatically, 
or can be input by the roaming subscriber exchanging with the register server through the 
roaming equipment. 

Further, in step (a), the roaming equipment also reports signaling protocol it supports, 
correspondingly, in step (c) and (g), the register server further needs to judge whether it 
supports the signaling form of the roaming equipment or not, if not, it refuses the 
registration. 

In step (d) and (h), if the operation fails, the registration of the roaming equipment 
will be refused, and an error message will be sent to the roaming equipment. 

Further, in step (k), after the soft switch control device of roaming region finishing 
service, it is capable of sending the charge information of the roaming subscriber to the 
soft switch control device of home region according to the balance relationship between 
soft switch control devices, and between operators. The charge information includes the 
service category, starting time and ending time etc. of the current service. 

Further, in step (j), if the soft switch control device of roaming region does not 
receive the register response message of the soft switch control device of home region, 
whether to access the roaming equipment or not is determined according to policy. If 
access, the policy can be set as: whether and how to re-transmit the message of 
registering with the soft switch control device of home region; and how to send the 
service charge information generated to the soft switch control device of home region 
before re-transmitting successfully, etc. 

Further, when the roaming equipment roams from one roaming region to another, in 
said step (g), the register server of roaming region first finds the register server of the 
original roaming region according to the route server, and obtains the location 
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information of home region stored in it, then finds the local register server; at the same 
time, in said step (h), the register server of roaming region further notifies the register 
server of the original roaming region that the subscriber has registered in the new 
roaming region it is in, and the register server of the original roaming region notifies the 
soft switch control device to logout the register information of the roaming subscriber, 
and reports the location update message of the roaming subscriber to the route server. 

Further, in step (g), it is sometimes necessary to obtain other attribute information 
supported by the soft switch control device of home region, such as the inter-office 
protocol, at the same time, in step (h), the soft switch control device of roaming region 
stores the attribute information, and includes its own attribute information into the 
register information sent to the home region. 

Further, when the roaming equipment is off-line, it can be reported to the current 
register server voluntarily, or the current soft switch control device detects whether the 
roaming equipment is off-line, after the register server has received the off-line 
notification from the roaming equipment or the soft switch control device, it sets the 
roaming equipment in the state of off-line. 

Further, in step (k), the roaming subscriber-related service has no difference with the 
ordinary subscriber in terms of outside (signaling), except that when the soft switch 
control device judges that the calling or the called is in roaming state according to the IP 
address of the calling or the subscriber identification of the called, the call connection and 
service control are performed by the soft switch control device of its current location 
according to the local location information and service information. 

Further, in step (k), if there is register information in home region registered by the 
roaming equipment in the roaming region, when the subscriber of home region calls the 
roaming equipment, the call can be also routed to the soft switch control device of 
roaming region directly. 

Further, after the roaming equipment is in off-line state in the roaming region, it is 
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possible to decide whether the logout message should be notified to the local register 
server according to policy. 

Further, the operations of the route information report, check-in and inquiry of the 
present invention can employ the method disclosed in China patent application 
No.2003 1011 2905 .X, but not limited to it; it is also possible to employ other methods and 
systems for realizing call route. 

The system provided in the present invention for realizing the above method, 
employed in the next generation network architecture with soft switch as core control 
equipment, comprises: 

two or more soft switch control devices located in different physical locations, for 

accomplishing call connection and service control; 

■ 

at least one route server, for connecting the soft switch control devices domain into 
one network, and realizing the functions of the subscriber route check-in, report and 
inquiry; 

with characterized in further comprising: 

a roaming equipment, for the roaming subscriber accessing the network; 

a register server, for using coordinately with the soft switch control device; 

with said equipments connected with each other by network, in which: 

said roaming equipment is used for accessing the network, registering with the 
register server mutually, reporting the subscriber identification, authentication 
information, and performing the ordinary function of receiving and answering call; 

said register server comprises: 

an address allocation unit, for allocating IP address to the roaming equipment; 

an authentication unit, for authenticating the roaming equipment; 

a register communication unit, for sending register message containing location 
information, service information of roaming subscriber and the register notification of 
subscriber to other register server, and receiving the register message, the service 
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information of roaming subscriber and the register notification of subscriber from other 
register server; 

a register control unit, forjudging whether the accessed roaming equipment is 
contracted subscriber of home domain, sending a control instruction to the authentication 
unit and the register communication unit according to preset procedure, and notifying the 
soft switch control device to perform operations of register, check-in and reporting the 
location update message; and 

an information maintenance unit, for maintaining the local information of the 
roaming equipment, notifying the soft switch control device to logout the information of 
corresponding roaming subscriber after receiving the register notification from other 
register server, for example, setting its state to be invalidation; 

said soft switch control device comprises: 

a register operation unit, for allocating resource for the roaming subscriber according 
to the notification of the register control unit, and as roaming region storing the service 
information of the roaming subscriber and the location information of the contacted 
region; 

a check-in operation unit, for checking in the information of the register message 
transmitted from the check-in roaming region according to the notification of the register 
control unit; and 

an update report unit, for reporting the location update message to the route server 
connected. 

The local information of the above roaming equipment at least includes the 
subscriber identification of the roaming equipment, the subscriber category (contracted 
subscriber or roaming subscriber), subscriber state (in home region, roaming, on-line, 
off-line, etc) and the location information of the home region; it can also include the 
location information of the roaming region, the service information and the inter-office 
protocol supported by the opposite soft switch control device, etc. 
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It is necessary to point out particularly that, the register server of the present 
invention refers to the logic component possessing the above functions; in terms of entity, 
it can be either a composing part of the soft switch control device, or an independent 
equipment; or part of the functions are finished by the independent equipment, while 
other part of the functions are finished by the composing part of the soft switch control 
device. 

Further, in the above system, the roaming equipment supports DHCP protocol, and 
the register server can operate as DHCP server. 

Further, in the above system, the roaming equipment carries subscriber identification 
(telephone number or uniform resource identification), authentication information and 
supported protocol information by itself, for example stored in IC card. Said register 
control unit further needs to judge whether it supports the signaling form of the roaming 
equipment. 

Further, in the above system, the soft switch control device further includes a charge 
process unit, which sends the charge information of the roaming subscriber to the soft 
switch control device in home region after finishing the service, according to the balance 
relationship between the soft switch control devices, and between operators. 

Further, in the above system, the soft switch control device further includes an 
off-line detecting unit, for detecting whether the roaming equipment is off-line 
automatically, if the roaming equipment is detected to be off-line, notifying the 
information maintenance unit to set the roaming equipment in the state of off-line. 

Further, in the above system, the roaming equipment can also report the message of 
oncoming off-line state to the current register server voluntarily. 

According to the above system and method, the present invention makes it always 
possible for the roaming equipment to find its home region when registering, register the 
location information of the roaming region where it located in home region, and enables 
the route server always store the address information of the soft switch control device of 
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the location in which the roaming equipment located and at the same time store the 
service information of the roaming subscriber in the roaming region through reporting 
location update message in the home region and the roaming region, therefore realizing 
roaming service. The advantage of roaming is self-evident. The subscriber can enjoy 
telecommunication service anytime and anywhere only by one telephone number. When a 
subscriber roams to a region, he can enjoy all the services of original home region just by 
making its terminal equipment access to the local system. 

Brief Description of Drawings 

Fig. 1 is the schematic view for realizing roaming service when the subscriber roams 
from home region to roaming region according to the embodiments of the present 
invention; 

Fig. la is the flowchart of registering for the subscriber of fig. 1 roaming from home 
region to roaming region; 

Fig. lb is the flowchart of registering for the subscriber of fig. 1 returning from 
roaming region to home region; 

Fig.2 is the schematic view for realizing roaming service when the subscriber moves 
from one roaming region to another according to the embodiments of the present 
invention; and 

Fig.2a is the flowchart of registering for the subscriber of fig.2 moving from one 
roaming region to another. 

Preferred Embodiments of the Invention 

The location update message in this article at least includes the subscriber 
identification of roaming equipment and the address information of the soft switch 
control device in which the roaming equipment currently located, such as IP address, etc. 
The address information of the home region and the roaming region in this article at least 
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includes the address information of the local soft switch control device, and can also 

include the address information of the local register server; The soft switch control device 

allocating resource to the roaming subscriber means to allocate corresponding process 

ability to the roaming equipment, such as the allocation of process unit, the allocation of 

data space, and data configuration for accomplishing related service, etc. 

* 

There are three kinds of forms for subscriber roaming: the subscriber roaming from 
the home region to the roaming region, the subscriber returning from the roaming region 
to the home region, and the subscriber moving from one roaming region to another 
roaming region. Next, the registration of the roaming equipment with the three kinds of 
forms for subscriber roaming will be described according to three embodiments. In the 
following description, S refers to the soft switch control device, G refers to the register 
server, D refers to the roaming equipment and R refers to the route service device. 

Embodiment One: 

The system of this embodiment is shown as fig. 1 , in which, the networking of the 
route service device only represents one route service device network, the detailed 
network topology structures are different according to specific embodiments, the present 
invention does not concern how to network route service device, it only requires all the 
soft switch control devices in roaming area adding into the route service device network. 

In fig.l and fig. la, D2 is the contracted subscriber of the soft switch control device 
S2, when D2 roams from S2 domain to SI domain, it needs to register with SI, the whole 
register process includes the following steps of: 

D2 accessing the network, and looking up the address of register server Gl , step 1 00; 

then 

D2 sending register request to register server Gl , step 110; 

Gl determining that D2 is not the contracted subscriber of local domain according to 
the subscriber identification in the register request, first looking up S2 of the subscriber 
home region in route server according to SI, step 120; 

ll 
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Gl inquiring S2 for the address of register server G2, and S2 returning the address of 
G2 to Gl, step 130; 

Gl sending the identification information in the register request to G2, step 140; 

G2 detecting the validity of the identification information, and notifying the detection 
result and the service information of D2 to Gl, step 150; 

If the detecting result is legal, Gl performing register operation, notifying SI to 
allocate resource, storing the location information of SI and service information of D2, 
and notifying the location information of SI and the related register information to G2, 
step 1 60; 

G2 performing check-in operation according to the register information transmitted 
by Gl, step 170; 

G2 notifying S2 to report location update message (D2, SI) to the route server, step 
180; and 

Gl notifying SI to report location update message (D2, SI) to the route server, step 

190. 

In the above step 1 60, Gl can further store the address information of G2, and 
include the address of Gl into the register information to send it to G2 for checking in, so 
as to locate the opposite register server directly. 

Embodiment Two: 

In fig. 1 and fig. lb, when D2 returns from SI domain of roaming region to S2 domain 
of home region, it needs to re-register with S2, the register process includes the following 
steps of: 

D2 accessing to network, and looking up the address of register server G2, step 200; 
D2 sending register request to register server G2, step 210; 

G2 determining that D2 is contracted subscriber of S2 in local domain according to 
the subscriber identification in the register request, step 220; 

G2 detecting the validity of identification, if the result is legal, registering D2, 
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notifying S2 to allocate resource, and obtaining the soft switch control device SI of the 
roaming region according to the check-in message, step 230; 

G2 notifying S2 to report location update information (D2, S2) to the route server, 
step 240; 

G2 notifying Gl through SI that: 'D2 has returned to home region', step 250; and 
Gl logouting information of D2, and notifying SI to report location update 
information (D2, S2) to the route server, step 260. 
Embodiment Three: 

In fig.2 and fig.2a, D2 roams from SI domain of roaming region to S3 domain of 
another roaming region, D2 needs to re-register with S3; supposing that in this 
embodiment, Gl includes the address information ofG2, this register process includes 
the following steps of: 

D2 accessing the network, and looking up the address of register server G3, step 300; 

D2 sending register request to register server G3, step 3 1 0; 

G3 determining that D2 is not local subscriber according to the subscriber 
identification in the register request, and first looking up SI of the original roaming 
region of the subscriber in the route server, step 320; 

G3 inquiring SI for the address of its register server Gl, step 330; 

SI informing G3 of the address of Gl , the information that D2 is its original roaming 
subscriber and the address of soft switch control device S2 and register server G2 in its 
home region, step 340; 

G3 sending the identification information in the register request to G2, step 350; 

G2 detecting the validity of the identification information, and informing G3 of the 
detecting result and the service information of D2, step 360; 

If the detecting result is legal, G3 performing register operation, notifying S3 to 
allocate resource, storing the location information of S2 and the service information of 
D2, and notifying the register message including the address of S3 to Gl and G2 
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respectively, step 370; 

Gl performing register according to the register message transmitted from G3, 
notifying SI to delete the register information of the subscriber, and reporting the location 
update information (D2, S3) to the route server, step 480; 

G2 performing check-in according to the register message transmitted from G3, and 
notifying S2 to report the update location information (D2, S3) to the route server, step 
490; and 

G3 notifying S3 to report location update information (D2, S3) to the route server, 
step 500. 

Once the roaming equipment finishes the registration, it can proceed with services. 
All the services related to roaming subscriber can be located to the soft switch control 
device of roaming region depending on the route server. If the service is initiated in the 
roaming region, the soft switch control device of roaming region will consider the service 
as a local service, and perform connection; if the service is initiated in non-roaming 
region, the soft switch control device of roaming region will consider the service as an 
inter-office service, and perform connection. Then, the soft switch control device of 
roaming region decides whether to send the charge information of all the roaming 
equipment to the soft switch control device of home region according to policy. Next, by 
taking the situation of D2 of fig.l roaming to SI domain as an example, the call service 
flowchart of these situations will be analyzed briefly as following: 

Service initiated in roaming region 

Subscriber in SI domain calls D2. SI inquires the route server or local database to 
obtain its local location information according to the called information such as the called 
telephone number or uniform resource indicator (URI) etc, then performs call connection 
and service control according to the local location information and service information. 
S2 can send the charge information to its home S2 according to the information of D2 in 
the local database records. 
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D2 calls the subscriber in SI domain. Its call flowchart is same to the service 
flowchart for one subscriber within domain calling another subscriber within domain 
except that at the calling terminal, SI determines that the calling subscriber is roaming 
subscriber according to the information such as IP address of the calling, therefore, 
performs call connection and service control according to its local location information 
and service information. SI can send the charge information to S2 of its home region 
according to the information of D2 in the local database records. 

Service initiated in non-roaming region 

Subscriber in S2 domain calls D2. S2 inquires the local database to obtain the 
information that it is in roaming state according to the called telephone or uniform 
resource indicator, therefore, obtains its roaming location information by inquiring the 
route server or the local database, and then performs inter-domain call connection and 
service control according to its roaming location information and local service 
information. 

D2 calls the subscriber in S2 domain. Its call flowchart is same to the service 
flowchart for a subscriber within domain calling a subscriber outside domain except that, 
at the calling terminal, SI determines that the calling is a roaming subscriber according to 
the information such as IP address of the calling, therefore, performs call connection and 
service control according to its local location information and service information. 

Subscriber in other soft switch control devices calls D2. Its call flowchart is same to 
the service flowchart for a subscriber within domain calling a subscriber outside domain 
except that, at the called terminal, SI determines that the called is a roaming subscriber 
according to the called information such as the called telephone or uniform resource 
indicator, therefore, performs call connection and service control according to its local 
location information and service information. SI can send the charge information to its 
home S2 according to the information of D2 in the local database records. 

The roaming subscriber calls subscriber in other S domains. Its call flowchart is same 
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to the service flowchart for a subscriber within domain calling a subscriber outside 
domain, except that SI determines that the calling subscriber is a roaming subscriber 
according to the information such as IP address of the calling, therefore performs call 
connection and service control according to its local location information and service 
information. SI can send the charge information to its home S2 according to the 
information of the roaming subscriber in the local database records. 

Industrial Applicability 

The present invention realizes the roaming service of mobile subscriber by fully 
utilizing the route function of the next generation telecommunication network, which 
makes it always possible for the roaming mobile terminal (such as a mobile telephone) to 
find its home region when registering, and register the location information of the 
roaming region in its home region, and through reporting location update message in the 
home region and the roaming region, the route server is always able to store the address 
information of the soft switch control device of the location where the mobile telephone 
currently located and at the same time store the service information of the mobile 
telephone subscriber in the roaming region, therefore realizing roaming service. The 
advantage of mobile telephone roaming is self-evident, the mobile telephone subscriber 
can enjoy telecommunication service anytime and anywhere while only using one 
telephone number. When the mobile telephone subscriber roams to a region, he can enjoy 
all the services of the original home region just by making his mobile telephone access to 
the local network system. 
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